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The Effectiveness of Injury-Prevention Programs 
in Reducing the Incidence of Anterior Cruciate 
Ligament Sprains in Adolescent Athletes
Jeffrey Paszkewicz, Tristen Webb, Brian Waters, Cailee Welch McCarty, 
and Bonnie Van Lunen
Clinical Scenario: There is a high incidence of anterior cruciate ligament (ACL) injury in adolescents 
participating in pivoting sports such as soccer, basketball, and handball. Most ACL injuries in athletes are 
noncontact injuries, with a mechanism of sudden deceleration, change in direction, or landing from a jump. 
These mechanisms coupled with an increase in contraction of the quadriceps have been shown as risk factors 
for ACL injuries. Injuries to the ACL may require surgery, a long rehabilitation, and the potential for reinjury. 
Studies have shown reductions in lower extremity injury rates using training protocols that focus on land-
ing mechanics, balance training, strength training, and/or agility training. There has been some thought that 
starting preventive training programs with adolescent athletes may be the most effective approach to reduc-
ing adolescent ACL injuries. Focused Clinical Question: Can lower extremity injury-prevention programs 
effectively reduce ACL injury rates in adolescent athletes?
Keywords: youth, preventive training program, knee injury
Clinical Scenario
There is a high incidence of anterior cruciate ligament 
(ACL) injury in adolescents participating in pivoting 
sports such as soccer, basketball, and handball. Most 
ACL injuries in athletes are noncontact injuries, with a 
mechanism of sudden deceleration, change in direction, 
or landing from a jump. These mechanisms coupled with 
an increase in contraction of the quadriceps have been 
shown as risk factors for ACL injuries. Injuries to the 
ACL may require surgery, a long rehabilitation, and the 
potential for reinjury. Studies have shown reductions in 
lower extremity injury rates using training protocols that 
focus on landing mechanics, balance training, strength 
training, and/or agility training. There has been some 
thought that starting preventive training programs with 
adolescent athletes may be the most effective approach 
to reducing adolescent ACL injuries.
Focused Clinical Question
Can lower extremity injury-prevention programs effec-
tively reduce ACL injury rates in adolescent athletes?
Summary of Search,  
“Best Evidence” Appraised,  
and Key Findings
•	 The	 literature	was	 searched	 for	 studies	 of	 level	 2	
evidence or higher that investigated the effect of 
injury-prevention training programs on knee-sprain 
incidence in adolescent athletes.
•	 The	 literature	 search	 returned	10	possible	 studies	
related to the clinical question; 4 studies met the 





no statistical difference between the intervention 
group and control group.
Clinical Bottom Line
There is moderate evidence to support the use of a super-
vised injury-prevention training program that focuses on 
developing neuromuscular control of the lower extremity 
through neuromuscular strengthening exercises, plyomet-
rics, and proprioception exercises. The program should 
include sessions in the preseason and in-season to reduce 
the rate of ACL injuries in adolescent athletes.
CritiCally appraised topiCs
372  Paszkewicz et al
 Strength of Recommendation: There is grade 
B evidence that supervised preseason and in-season lower 
extremity injury-prevention training programs incorporat-
ing neuromuscular strengthening exercises, plyometrics, 
and proprioception exercises are effective in reducing the 
rate of ACL sprains in adolescent athletes.
Search Strategy
Terms Used to Guide Search Strategy
•	 Patient/Client group: adolescent or youth
•	 Intervention/Assessment: prevention or prevention 
program
•	 Comparison: intervention
•	 Outcome: ACL injury or injury and incidence or risk







ence lists and hand search




as the primary objective outcome measure
•	 Subjects	who	were	actively	participating	in	sport	at	






•	 Studies	 that	 did	 not	 report	 specific	 details	 of	 the	
intervention protocol
•	 No	use	of	a	control	group








and selected for inclusion in this clinically appraised 
topic (CAT). These studies were selected because they 
were	graded	with	a	level	of	evidence	of	2	or	higher,	they	
examined an injury-prevention training intervention in 
adolescent athletes, and the effect of the intervention 
on the outcome of interest (rate of ACL injuries) was 
described.
Implications for Practice, 
Education, and Future Research
Based on this appraisal, two2,4 of the four1–4 studies dis-
played	a	significant	reduction	in	ACL	injury	risk.	None	of	
the 4 studies showed an increased risk of ACL injury after 
the	preventive	 training	program.	The	findings	 indicate	
that preventive training programs that focus on develop-
ing neuromuscular control of the lower extremity are 
moderately effective in reducing the risk of ACL sprains 
in adolescent athletes. The designs of the preventive train-
ing	programs	in	each	study	differed	in	specific	points	of	
emphasis, including implementation of strengthening 
exercises, plyometrics, balance, and participant compli-
ance in completing the required sessions.
The	cluster	randomized	controlled	trial2 that dem-
onstrated	a	significant	reduction	in	ACL	injuries	used	a	
preventive training program that incorporated a warm-
up, balance exercises, plyometric exercises, strength and 
power	exercises,	and	instruction	emphasizing	technique	
in planting, cutting, and jumping balance. The cohort 
study4	that	demonstrated	a	significant	reduction	in	ACL	
injuries used a preventive training program that incor-
porated a warm-up, stretching, strengthening exercises, 
plyometric	 exercises,	 and	 sport-specific	 agility.	The	
cluster	randomized	controlled	trial1 that did not report 
a decrease in ACL injury rate used a preventive training 
program that included core stability, balance exercises, 
plyometric exercises, and strengthening exercises. The 
other cohort study3	that	did	not	find	a	reduction	in	ACL	
sprains used a preventive training program that incorpo-
rated a progression of plyometric exercises and agility. 
Even	 though	all	 4	of	 the	 studies	were	performed	 in	 a	
Table 1 Summary of Study Designs  
of Articles Retrieved






1b Cluster  
randomized	 
controlled trial
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Adolescent ACL-injury-prevention programs should 
consider a supervised preseason phase and in-season 
phase that incorporates a dynamic warm-up, stretching 
exercises, lower extremity strengthening exercises, plyo-
metrics,	balance,	and	sport-specific	agility	with	emphasis	
on	proper	landing	technique	stressing	a	“soft	landing”	and	
deep hip and knee flexion2. Furthermore, it is important 
to consider progressions in exercises throughout the 
duration of the program. Clinicians and coaches should 
stress to the adolescent athletes that participating in each 
session is important, and their compliance will be help-
ful in preventing injury.1,2 Supervised injury-prevention 
programs are easy to incorporate into a warm-up before 
structured activity and can be incorporated at a low cost 
to the clinician and team.
Future research regarding adolescent ACL-injury-
prevention programs should include well-designed 
prospective	 randomized	 controlled	 trials	 that	 allow	
for blinding of the subjects and assessors to improve 
study quality,1–4 longer subject follow-up periods, and 
longer intervention periods that extend over consecutive 
years.1,3,4 Although the incorporation of a standard-
ized	warm-up	was	associated	with	reductions	in	ACL	
injury,2,4 other key factors such as participant compli-
ance with the intervention protocol may also be a factor 
in reduction of ACL injuries. More prospective studies 
over a longer period of time while tracking participant 
compliance are needed to determine if the intervention 
is effective at decreasing ACL injury rate in adolescent 
athletes.1,2 Future research should also investigate the 
effect of similar aspects of ACL-injury-prevention train-
ing programs (ie, strengthening, balance, plyometrics, 
stretching, and agility) on ACL injury rates between 
adolescent males and females and compare variations 
(different sets, repetitions, frequencies, duration, and 
exercises) to determine the most effective ACL-injury-
prevention training program. This CAT should be 
reviewed	in	2	years	or	when	additional	best	evidence	
becomes available to determine whether additional 
information has been published that may change the 
clinical bottom line for the research question posed in 
this review.
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